Altered signal transduction in vascular smooth muscle cells of spontaneously hypertensive rats.
The hypothesis that signal transduction mediated by platelet-derived growth factor (PDGF) and angiotensin II (Ang II) is altered in vascular smooth muscle (VSM) cells from the spontaneously hypertensive rat (SHR) was tested by measuring changes in the cytosolic free calcium concentration ([Ca2+]i). [Ca2+]i was measured in cultured aortic smooth muscle cells from SHRs and Wistar-Kyoto (WKY) normotensive rats using fura-2 as a calcium indicator and a microscopic digital image analysis system. Activation of cells with Ang II resulted in a prompt though transient rise in [Ca2+]i; the maximum increase was observed after 10-30-second intervals. On the other hand, activation of cells with PDGF BB produced an increase in [Ca2+]i with a 40-60-second lag period; the maximum increase was observed 2-4 minutes after the addition of PDGF. PDGF-stimulated increases in [Ca2+]i were markedly inhibited by the addition of the calcium channel antagonist verapamil (100 microM) as well as by removal of calcium from the extracellular bathing medium. However, Ang II-stimulated [Ca2+]i was not significantly affected by the addition of verapamil or by removal of extracellular calcium. These results would indicate that PDGF-mediated increases in [Ca2+]i in VSM cells are predominantly via Ca2+ influx, whereas Ang II-mediated increases are due to calcium release from intracellular pools. Basal and PDGF- and Ang II-stimulated increases in [Ca2+]i were significantly greater (p less than 0.05) in SHR VSM cells compared with WKY cells.(ABSTRACT TRUNCATED AT 250 WORDS)